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wHIfhd B | el 3 qe & 918 iR 31 AIei &1 {9 dve | HHIfGd [BI1 S Favdl & | Al I 721 A/ Ul & A1 S 0T
e &1 gema < |

fohv U Wl Wl 9 R omcd IR g9TcHe AATU IS 8 | SST8RT & folu:

o 5N faemeft &1 v Hie & 0ie @S B BT &E | P & = § de o 9 Siet 918 94 faeneft &1 9 & forg &8, o9
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2 v 9 g7 9= fas wfafaftrat 7w sieat ok \aTall, iR ureeRad # a7 48T 747 & SO Y Hag e 2 |

I T YT & IR H AT

QTUTT HETT o WATT VAT BIg TATRT vl TR 1€ H I AT o6 o i 38T 3R dal Teas! g8 | U U Ardd oy fenmffa
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B B, olfthT ST A eI 9o, I7 T WR BT © | U A Y@ faenfil &) et Herg ans iR S ST 8iR
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H 37U DT DI FAIHD R F D FEATY AH &b foy Tffafdy 2 & Ul &1 START 6T | 3”9 R 4 Uget H+ P,
4 Al g FoTcTd ARITell Bl SiTe SR "TH H HHSIAN © |
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BIS AMIH BB of oIl 8, AT ATYD] HAT T | 91 59 IR 9 A1 910 B b AfE AT DIs U FUMHS Aol ol &, T o
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ST 3R T IRER Fohd ORI fAfem € | SaTeRv & forg:

5+1=6
6-1=5
6-5=1

B Tgddaisl (ferafawmt 3R faferma, 1999; g1 siRk w1fcH, 1999) & IHR, g™ & dIerd fJenfial o Foners
Henait o RoT MRIA H ST HRA § | Yol & At § Siren iR "e @l Ufhard mus H e A Bl € | SeTeRT

% forg:
3+5=8=3-(-5)
I TTffafey o1 IT9a © s faenfefar o) axrcqd 3R oA Amell & o &= § i faer ufshars wr ear=

hfvad B H A HRAT |

fafafer 3; gaTcd NN K OMHD AN DT SISl

URT 1; oD GRS b AT e IR T Bl UfshdT Bl o3 & ol ‘Bracy’ Al bl STINT Bl

S AT & fTQ 31Tue! BISER AT QT 7T 3Tl I H BTe &b Shbsl D ATGLIHAT 8111 | Udh T IAD 8 AR G-I T
FEOTHAD forg QT | §9 I &1 g weayol f2wr & el o1 Fonere Sl & H1ef Sire iR g & R d
1T B b T IR HRAT AR IT! [GaR UfhaT D1 AHSIT | 574 39 {91 3feary ST HR 8 8, 1 3779 WIS AATET
2, Em & forg =@l R Us ToR STe 91 |

379 faenfit @1 9aTd foh wIeex &1 Ay fFfaRad araRer fe aR B 2 |
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TS R FEOTHS el & IR # Ug™ & forg fondT wveam ¥ &R ‘Goqer o) afe ... ifieafks &1 SURmT $eer

® ® ®
® ®e ©
® ® ® %o

0% | 00200
. @ © 00® O

o 3 B IR B9 aTel Bree}l o fafie @aweny |

o frenfoar & &1 o WY goT BT BE |
o R I UB FHITH DI B b A AR IRt 4 H4 gl 2

o 39 -2 P IEA A 3T AT TID] H UM & foIY g TS IR FUMHS ISR BT STATT &N, R Dhael QI
FEUHS' BISCRI I BN | [Tl A S 37+ G <1 Bl BT 7 9o |

o T T IS FHST Whd & fob AIRY 7T T IR -2 7 qeIfedt 2
9T 2: BIC WE1 4, 91 IRl & oy ‘@1eex’ Afed BT ITART SRl
aro faenfefat o1 BIC AEl # W &R S FE:
* PSR AT AN BN & bl Bl SUANT BRb, TF I BH BIg G i IR FHD IR FUMHD ISR Bl AG&
I G B HH A HH IR IR CRIT F1G |
o 3O IR Y IfAReh waTell & wU H qof N |
o TP FUNHS AT g 3R $9 QIENTY |
o If 31U U FHI 7, A1 Yo IR AT I Sl AT T 2 b foIy i erfl |
o U URIB UGN b o Haret ford |
o I RIfed B & oI N R & A1 S8 95 |
Ife Mg B |, ) NRICH de¥i8e IR ST &R €-TcHd 3R SRS HISeR] & ST & ST [ABRIT By & bs 3R
TIH G |
(Rra: w1 NRICH, aifesifda & 781 1)

IFSAT: AT FATEAT BT ITANT B §Y

gid
- &
‘Q'Q

HY TR BTl § TP 3R R MHD BT8R BT STANT fhaT Rifd S oD TR b AT D HTH BN I8 FHs §
HISHTE 31 &1 AT | {1 gD IR RONHD (o8] daTell B8 BTGl Wil & A1 AR BT iR el o wie udhs &R s
P ATH ST B DI PaT |

I B A FAGH S UM G 1 4 TP o | KUMHD 2 & [T G <1 ARY B H S8 HB 7 1 ol Sea
é’rzﬁﬁﬂﬁaﬂﬁamﬁﬁwchsusq‘\fwwcba%amﬂtculsﬁ?muuw¢aﬁwwﬁmﬁsﬁ?ﬁﬂﬁaﬁ§?ﬁﬁa€%qm

RTA®T A o1 I=2 U A1 BT | S8 GRa G T {11 R0 |
TS AT & fog #91 fenfSl @1 o8 & |qe ¥ @1 Rifd 41 Hell H T 60 faenefi € 3R I |99 91y # 31 B
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B B | IAD THE P U &1 W H S BRI & gbs o AR I g &1 IHD AR FUMHD [ forRd | =i U+ gIRT
I 8% B AT & [olQ T 3Tl Uil a1g IR H 1 A Ged fova b 9 e & W1 ¥ e WA g | I2i]
3T TS & AT BTG & bl TR ford fo8 g9 SR R e f3am a1fd &R d1E 9 <@ 9 |
H =T Arsd] off & a1 H 521 Ul BT SRANT R IT g8 FHS H AGE Bx Fhdll g, (o 19 AT Yo SRUIHS of Sl & dl
FIT BT 2, 3R & MY of I Favd 2! 9 T IR bR STl wie et 3R 8 gt 3R 3 Foedd | 5 a9am | # yBT
5 2 FomcA® FaTet o W B9 9T fAelT 3R S8 el 9o b SR 3@ 7 o7 |
4 wipars W for

5—(-2)=7

TEDR & foY # S0 S77ah] ureagdsd 4 5 — (—2) = 7 A fed Jerd oI SaT8R0l a@H $1 3R I FaTd H¥ (o IHHT
T Hfr fors 919 BT a7 |

SIS | A ANRIGE T AR BeTT | U HaTel BT AR HATST! b1 U A1 & & ¢ fbd forg &7
) JATTLIDHAT oY | FET STaTd {1 T, A1 FAT 37ueh! oI 2 o a8 YARad 81 9o & & g8 fdg a+f
frenmfeial 1 g1 aRE FHeT | AT AT o1? IBiH AR DI Al BRI SN 3 dTs 8111 I8 JARAd B &
o o5 o faenell TR & IR 4 Hre 3R 99 R gl S | i 97
319 frfoRad ael & ar & |
o 9 3T Al 3 gR B, AT STU 37U il &1 Tt B AT & foly diF | UeH qu?
o T [T AT FHA JATUDT VAT 1T o BRAETT HRAT ANBY?

o T EB W A5 I f578 ! o1l & 1 o e a1 a1 faenfeial &1 ol w951 31 d8oR a9 &
foTQ v qR R <= anfey?

5 IR
S 3BIs H FONHD AR, IAD! IMTLIEHAT DI AAST AR 5 AT DY B 6T ST AhdT 2, 39 IR YT &1 Qa1 1 7 |

39 SHIS P UG B MU I8 A1 b 3y fAenfeiy o) Feorncad Tt adel | T 81 & I8 Hed=l B b d¥id AR S
FOTHD AT b AT & 3R FE0T W P RIh [AbRId B H D F&TH B | 3719 37U+ faenfeidi & ded=1 &1 SS9 <4 &

i el &1 oS TR D1 G H IO & IUART & AR 41T & B H <@ & Al S5 U FOMHD A3
& W1 B PR DT A AR fafde srgurd 17 =1fey | 590 gb1g 1 Tfcfdferal # e dearsil &1 sigud B 3R 9
| & forg el @1 &% e 3Tl a¥id aamy T € |

MY I WY 3T 2 fh o AW WR SR Aar 1T © 39 R AR oA feror # qgaR 89 & forg Agaye 7 |

BRICE]
TIEE 1: TUh/TU%hETs RTeTor Siravahary

g gfe NCF (2005) dem NCFTE (2009) @t ot fR1eqor snaeaahdiali ¥ Sirsdl & a7 S ATaeaddrsii &l T & §
YD HGGHRAT:

o Rl @1 Sk fRreror # Afthy gl & w9 § < 7 o % S99 &- 91l & w9 #; S AT & oy SHaT amarei
BT DY UIHTRT BN, T aTell ughral & Reror &1 ¥ &4 of W |
o faEnfRa o1 o B fvll Rt DT b wu H oW < e IR H 9 919 R, e gR1 Hare R, ) anow # =t w,
TR A1 AT Brf o |
RRICEARIFER R A K CIGEI]
A= & forg srad = sodt @

qraid 99 AT &1 f2war 2, 9 rem-faemse, S 3R fa9g &1 91y 91 o & g9 Ace HRdl 8 | AT W97 BT S&idTol
qifchep &, ST SR J1eT B ISR BT & folg SiGIR & U H B © | 1<, fenfiai o1 S5 Rieror srgwal & 9NT & W
H g7d B & Y MIATRT R BT 31ef BT SHBT 6701 W BT g7 | WG MY AR & IR § 919 B BT 31ef 8Iel 2:
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TS R FEOTHD Rl & IR # Ue™ & forg fordT veat ¥ &R ‘Goqer o) afe ... ifieafRs &1 SuamT $eem

o 39 foTRl &Y wRET AT ®
o e era fawfyd iR geraRerd &
o oy faemef st rad €

o) Petm H IeT-3eTT e ¥ ofdx ST A &Y T4t ao faenedf arateny & fafis e 8id 2 |

IRYRE TR IR, Rietds BT qIa<d BT gdaqT s8I o 3R I8 faenfii &1 qradia ar f[enfal & @ & o iftes Jegar

i ST off | T, ugrs & forg araiid | urel 7 ST wnfier grar ® arfe faenedt s < & 31fdd 9 N 3R <1frd
A o Rrerep fAenmfRiAl & ugel & g9 & A1 Hael B o | I8 fHl Rieres ik Sae fAemfial & & ueHcR 95 A Hel

31fdre BreT & aifes s faemedt @l oruei T, faami &R Sferdl &1 Sarar w9 f3am Smar 2 1 89 # | e Bfed 98 & ar
H 1 5T a1 1 Ul B F ofg (T | 91 HRAT @1ed 7, JIR IeATId 58 GrAIord MIAferl | 59 Hg-ugicy &1 deT
NETRL

e H fRreror wffafer & fore ara=ia @ AT 997

fereror @Y fafaferat & oI ara=iid &1 AT ST HeoT W1eRdT 3R eaTaell & forv =gt 2, I Tford vd fasi & & g
3y fawal & e &1 R off 2 | 5 Wl de H, SIS B A1 9Hfed B H, JMSceR At #, e ur amenRa
Tffaferat ®, o, ared, rfiTe BN 3R TS B H Ao {har o Jadr 2 |

gl do b T1&RAT 3R 0T & AT DIeTell dTel A8 faeneit «ff Swaar 2ol & fRIa9 SIrel &7 Uevie &) Iad 8, 99 fb
I e ST arent S I Ugel o JTgMd WR JMITRA iR T+eyg 81 | I&Tex0T & fory, faeneff awdRi, smaoi a1 arafdes
g3l & fheil HET, U AT MG & IR H qargda o dad & | faeneft (et i a9a wegae a1 ura & Tl &
IR ¥ GEIai AR [T FHETT Dl JAldg PR Fhd © |

S @ 3 fIenfl o1 R @red &, S 33RTd Ut @l AT 991 &R 39 9N H |id, IR A1 €1 39 IR § oY fF ey
P TR @1 qria @1 [l 3 [AeRia 81 <@=T 918d © | B9 ISR &I aradrd diell 8l 8, SaTexvl & oY ‘5dd 918
FITE?, ‘T &9 9 UBA T 27, "% T B Fhdll 22 AT A9 VAT R Ared € b 98 I8 22 /B A USR HI d1g
STeT fageiyonetd Bl 8, STERvl & foly faaR, Arer a1 gemal ol e &l |

39 AP, Folar AR | fenfeial & fore Ware § 91T o |1 G9a 99 61 PIRrer & | faenfiat &l Sustd &1 urd 994 A1
AT B &b 9T & (41 gREPIvI Pl &eh b MR faRT BT Uadl T 3 AeoT 81 R YRIAK HEGH PR B SR’ eIl © |

fRreror & foTU ardt JreaTys} BT fAFT STaER UeT Bl B

o femft S wed € S0 g

o (Il & AR BT TP HRAT IR I WR AN B HIAT

o T A T F fory fenfiat @ deanfRa e |
JH SR DI =g AT ST AURS MMber= 8] HRAT BT &, P ardl b SIRY fIaRT &1 fABRia wxar feror &r
AEcayul fEwdT 2 | 31U 9% 01 o1 URifTe 919 & fory S5 *1gwal AR fI=mRi &1 J2miva JART -1 2112y | §ders
foremeff arat @i Bl 8, foreT o1ef 2 & & faenefl ve gav & faR &1 S &= € &R AR U™ &R 8 dTfd 9 370
UGTR] B IhR [A%aRa 81 Wb | Yo A1RT Taraild bR dlel Tl B [l & T gIRT 3T U SR Pl WbR B & oy
ArcATfed el fham ST =1f2g | 1 | el ol AT | ‘qdi?’, e ST ot R fBAr?” A1 ‘a1 Iud] 99 g H By
FARIT ok 31T 82" ST ST aTet U1 o 379 YANT & AR | Aol faemeiierdr &1 IR &) Fad 2 | 3md faemeff Tl
BT G §Y el H FH AP 8 3R VA T YBHR 37! [AaRefierdr &1 9¢1 9ad & |

IR faenfiai @ ardl, fIaRT 3R 3rgval &1 be MR TRIET $I SRl & 1 J HicdTfd 8 | qIadid SR & QAR U+ 48R,
QAT G, Th SR TR B, IR I 7 STl Aa & fog = faenfiai o g o | el § ek 9 & aN
# AT 32 SR I N e fhar S ghied e & ael IR fAER o | SHETS & U a¥ie] B RIMd B 7 e
A T AHAT &, SNl T4 faenfiai o1 gl @R I 1T o @ iaem v B B |

fenfait @1 e & v gBe & oy refed a
3T el H YT IIATaROT (AR PN T8l 3726 AR U9 YO S & R el faenffl & faari o1 aw = & Siram & &Rk
I T B I 2 | faemeft v TE qui oR I I A1l fhy ST aTel IG8R B Sd] I BT AT 3R S8 o foh

IS ARl &1 w4 &1 far Sgen | faenfef &1 wes gon & forw smfaa s S9! forsmar sui & forg dieanfed & &,
IR 37 FRAET01 & IR 3 1T ST ¥ AR BT & 7Y Badl © AR I ASIRY Pl AH 3 AT FRIAT R & |

MY F PN T A1 Sirs H B B, AT ARSIl & ge gue B 99a’ ST $Is AT 991 Fad @ difd faemeif
T UB b AT WA HiTT Fd | AT
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37T T8 & U 9T Bl ‘IR IATIDT Y2 8 Tl 8721 I3Y’ A X bl & |

el faemelt @1 gfe-die W 93T Jad © 3R TEr el &1 39 femeil & ued e+ & fofy ez &R Jad © o & 9 urd
2, STTERVI: UISATIRY a7 HRIETS

el H A1 BT ARl # T 3R 31fie gAY Wt Wl bl 2

Hel YBATS BT AT B & forg faenfefai @1 si/an/wsi/da/adi arel yee < Fabdl 8

frenfoai @1 go e (V¥ & fava Se1 4% | Sude $e, Sarexvd: Yoiaiford R # g=ai o1 ufierddr a1 B i § s
B! faRIy ) T FHd 8, 3R IT I UL & IR § A & ol 8 Fdhd ©§ 911 A9 39 Sl & IR H I8 Fdhd o

frenfoial & T ¥R & Il B GeEldg A gU I AR ST B 9 & |

19 faermedi ge quq 3R S A aTel U=l & SR o & ol b 8Id © o1 S9 99 D] B iR fAaRefierd & &R &I
GHR BT BT | ST faemeit arfere wotedr iR AEIadr I FaTe BT WG ST ©, o1 o 1 dhdel 37+ Hikgs iR farlRad
YAl 98N 8, g IH AT A AR Hreret W1 f[asRid e & |

ffa =

SEC]

A newly developed maths portal by the Karnataka government:
http://karnatakaeducation.org.in/KOER/en/index.php/Portal:Mathematics

National Centre for Excellence in the Teaching of Mathematics: https://www.ncetm.org.uk/
National STEM Centre: http://www.nationalstemcentre.org.uk/

National Numeracy: http://www.nationalnumeracy.org.uk/home/index.html

BBC Bitesize: http://www.bbc.co.uk/bitesize/

Khan Academy’s math section: https://www.khanacademy.org/math

NRICH: http://nrich.maths.org/frontpage

Art of Problem Solving’s resources page: http://www.artofproblemsolving.com/Resources/index.php
Teachnology: http://www.teach-nology.com/worksheets/math/

Math Playground’s logic games: http://www.mathplayground.com/logicgames.html|

Maths is Fun: http://www.mathsisfun.com/

Coolmath4kids.com: http://www.coolmath4kids.com/

National Council of Educational Research and Training’s textbooks for teaching mathematics and
for teacher training of mathematics: http://www.ncert.nic.in/ncerts/textbook/textbook.htm

AMT-01 Aspects of Teaching Primary School Mathematics, Block 1 (‘Aspects of Teaching
Mathematics’), Block 2 (‘Numbers (1)’), Block 3 (‘Numbers (l1)’):
http://www.ignou4ublog.com/2013/06/ignou-amt-01-study-materialbooks.html

LMT-01 Learning Mathematics, Block 1 (‘Approaches to Learning’) Block 2 (‘Encouraging Learning
in the Classroom’), Block 4 (‘On Spatial Learning’), Block 6 (‘Thinking Mathematically’):
http://www.ignou4ublog.com/2013/06/ignou-Imt-01-study-materialbooks.html

Manual of Mathematics Teaching Aids for Primary Schools, published by NCERT:
http://www.arvindguptatoys.com/arvindgupta/pks-primarymanual.pdf

Learning Curve and At Right Angles, periodicals about mathematics and its teaching:
http://azimpremijifoundation.org/Foundation Publications

Textbooks developed by the Eklavya Foundation with activity-based teaching mathematics at the
primary level: http://www.eklavya.in/pdfs/Catalouge/Eklavya Catalogue 2012.pdf

Central Board of Secondary Education’s books and support material (also including List of Hands-
on Activities in Mathematics for Classes Il to VIII) — select ‘CBSE publications’, then ‘Books and
support material’: http://cbse.nic.in/welcome.htm

Bruner, J. (1986) Actual Minds, Possible Worlds. Cambridge, MA: Harvard University Press.

Bruno, A. and Martinon, A. (1999) ‘The teaching of numerical extensions: the case of negative
numbers’, International Journal of Mathematical Education in Science and Technology, vol. 30, no.
6, pp. 789-809.

Byers, V. and Herscovics, N. (1977) ‘Understanding school mathematics’, Mathematics Teaching,
vol. 81, pp. 24-7.
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Egan, K. (1986) Teaching as Story Telling: An Alternative Approach to Teaching and Curriculum in
the Elementary School. University of Chicago Press, Chicago.

Fishbein, E. (1987) Intuition in Science and Mathematics: An Educational Approach. Dordrecht:
Reidel.

Linchevski, L. and Williams, J. (1999) ‘Using intuition from everyday life in “filling” the gap in
children’s extension of their number concept to include the negative numbers’, Educational
Studies in Mathematics, vol. 39, nos 1-3, pp. 131-47.

National Council for Teacher Education (2009) National Curriculum Framework for Teacher
Education (online). New Delhi: NCTE. Available from: http://www.ncte-india.org/ publicnotice/
NCFTE 2010.pdf (accessed 5 February 2014).

National Council of Educational Research and Training (2005) National Curriculum Framework
(NCF), New Delhi: NCERT.

NRICH (undated) ‘Making sense of positives and negatives: stage 3’ (online). Available from:
http://nrich.maths.org/9958 (accessed 6 February 2014).

Watson, A., Jones, K. and Pratt, D. (2013) Key Ideas in Teaching Mathematics. Oxford: Oxford
University Press.

g 1
AT vell D1 AR 3R 31T BT DI BISHR, Ig AU fhufed HHd Ufeee-RRUA S ATsid
(http://creativecommons.org/licenses/by-sa/3.0/) & 3iaifa Suces &1 TS & | <d & 78 ArRfY AT ™1 86 @
2 AT 39 IRATSHT & foTT AT & SIdiid & SYART &1 778 8, 71 s9aT Creative Commons Arsa | ®Ig IRl Ja)
21 59T 31ef IT ® % 39 Al &1 SUANT sFdferd wU ¥ dhadt TESS-India uRarsr & iav f&ar S |ar & iR &
# 915 % OER w¥axvn § 781 | 398 TESS-India, OU @ik UKAID & &1 S9amT 4 2nfid 2 |

39 g H ARl B g IR B @ AT & forg e R1al &1 Fasargul $TR:

fafafer 3, wmT 1: "geretas IR Foeas @ wwsEl, http://nrich.maths.org, © 1997-2014 3f+af&<l sife wftas &
TErd (Activity 3, Part 1: adapted from ‘Making sense of positives and negatives’,
http://nrich.maths.org, © 1997-2014 University of Cambridge.) |

HIIRTSS & @R H F9S B BT B T fhar a1 8 | AfS fHd) 1 o= § e o a7 7 8, o1 I8l IavR
T B UhTIh] Bl MIITD LAY B & Y BT |

Afear (s Reew Afd): IR R & S reaTad Rierd!, JEamearad!, st iR fqenfi & uf smR yae far simar
2 fSreiv ScureH! 4 & ol fafidl & wArer & f6ar 2 |
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